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REMARKS 

OVERVIEW 

Claims 22-37 are pending in this application. Claims 22, 28-32, 34 and 36 have been 
amended. The present resppnse is an earnest effort to place a]l claims irt proper form for 
immediate allowance. Reconsideration and passage to issuance are respectfully requested. 
ISSUES REGARDING DOUBLE PATENTING 

The Examiner has provisionally rejected claims 22-37 under the judicially created 
doctrine of obviousness-typfc double patenting as being unpatentable over claims 1-17 of co- 
pending Application No. 10/047,709. 

Only claims 6, 7 and|9 remain from co-pending and commonly owned Application No. 
10/047,709. These 3 claimsicorrespond to claims 28, 29 and 31 of the pending application. 
Claims 28, 29, 30 (a claim dependent on claim 28) and 31 are cancelled from the present 
application. It is respectfully submitted that the provisional double patenting rejection should be 
withdrawn. 

ISSUES UNDER 35 U.S.Ci § 103 

Claims 22-27 and 32j37 are rejected under 35 U.S.C. § 103 as unpatentable over JP 
04041676. A copy of a machine translation of JP 04041676 is enclosed. Claims 26 and 27 are 

cancelled making the rejections of these claims moot. Claims 22-37 are rejected under 35 U.S.C. 

i 

§ 103 as unpatentable over GB 2242203. Claims 26-31 are cancelled making the rejections of 
these claims moot. 

i 

JP 04041676 REFERENCE^ 

Responding to the Examiner's arguments that JP04041 676 discloses a Ni/Pt alloy heated 
at 500°C to 900°C in a reducing atmosphere, the Applicant respectfully consults the translation 
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(enclosed) rather than just toe English transJation of the abstract. It shonld be noted that the 
Ni/Pt alloy in JPO4041676 is 90/10 Pt/Ni resinate (see Embodiment 6(9)) while the current 
invention includes mixtures 10/90 Pt/Ni or even lower Pt concentrations, which is a clear 
advantage given the respective costs of such materials. Also, the heating of the alloy under a 
reducing atmosphere in JP0t«)41676 is performed at temperatures between 500'C to 900*0 while 
the current invention includes heat treatments in a reducing atmosphere at a higher temperature 
range, 1000'C or even HOOrc to the melting point of Ni. The difference in temperature ranges is 
significant. The clear advantage, superior oxidation resistance, of the higher temperature heated 
samples is shown in Fig. 1 . Compare the oxidation resistance ofi the samples heated at 1300°C 
and the sample heated at 10Q0°C to the sample heated at only 500°C. Therefore the product-by- 
process limitations result in jui alloy having different properties (such as the oxidation resistance) 
than what is disclosed in JP 64041676. Therefore, it is respectfully submitted that the rejections 
to claim 22 should be withdrawn. As claims 23-25 depend from claim 22, the rejections should 
also be withdrawn from these claims. 
GB 2242203 REFERENCE 

GB 2242203 discloses Pt/Ni compositions heated from 600 B C to 1000'C in a reducing 
atmosphere. With respect to Examiner's assertion that GB 2242203 teaches that time and 
temperature profiles can be altered to achieve particular alloy characteristics, making the 
invention obvious, the Applicant respectfully submits that GB 2242203 teaches away from the 
present invention by teachingithat temperatures above 1000"C are to be avoided. GB 2242203A 
states that: 

"It is preferred to avoid temperatures significantly above 1000°C ifrthe 
material is heated for any significant time, since sintering and loss of 
surface area may occur." (p. 8, lines 17-19). 
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Therefore, GB 2242^03 teaches away from the invention. 

i 

Motivation is lacking when the state of the art at the time of inveation suggests a different 
direction than the one in which the inventor proceeded. In re Hedges . 228 USPQ 685, 687. 
Further, claim 22 is amended to include the language "between 1100"C to the melting point of 
Ni" which is significantly abjove 1000°C. Therefore, this rejection to claim 22 should be 
withdrawn on that basis. 

It appears that GB 2242203 teaches Pt loadings greater than 5 wt. % Pt, preferably 7.5 wt. 
% to 15 wt. %. In the sameiparagraph, above the 5 wt. % language, the reference notes that the 
preferred atomic ratio of platinum to the alloying elements (Ni) is 50:50. This corresponds to an 
alloy 76.9 wt. % Pt and 23.1 jwt. % Ni. Therefore, it is difficult to say what GB 2242203 actually 
teaches. 

No fees or extensions of time are believed to be due in connection with this amendment; 
however, consider this a request for any extension inadvertently omitted, and charge any 
additional fees to Deposit Account No. 26-0084. 

Reconsideration and allowance is respectfully requested. 

Respectfully submitted, 
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(19) Japan Patent Office ; 
(1 1) Unexamined Patent Application 

H2t?&76 iaI PubliCati0n ° f Unexamined Patent Applications (A) 

ril^fLo roCode Eternal Sorting Number 

C^iC 18/08 6919-4k 

(43) Kokai Publication date: 02/12/1992 

Request for examination: Yet to be requested 
Number of claims: 1 
Total pages: (4) 



(54) Title of the Invention: Formation method for a thin metallic film used on heat-resistant substrate 

(21) Patent Application No.: H2- 114933 1 

(22) Patent Application Filing Date: 06/07/1990 

(72) Inventor: i Junichi Taniuchi 

Tanaka kikinzoku kigyou (precious metal enterprise) INC. 
Technological development center 
• Kanagawa-ken, Hirazuka-shi, Shm-machi 2-73 

(71) Applicant: : Tanaka kikinzoku kigyou (precious metal enterprise) INC. 

Tokyo-to, chuou-ku, Nihonbashikayaba-machi, 2-6-6 



Specifications: ; 

. A J*!™ 8 * 011 method i m a mMic film to be used on heat-resistant substrate that is characterized 
s^S^rf* md °* onto the above mSSSf 

substrate, and after drying it is baked in an atmosphere of 3 00-400 Degrees Celsius And next 
baked m an atmosphere of a reductive gas, or an inert gas containing aS^egS XS^0^Z s 

***** formationmethod of a thin nJal or-a m^ly^Z^Z. 
oxidation properties to be used on substrate material. 8 

3 - Detailed de scription of the invention- 
(Field of application in industry) 

This inventionrelates to a formation method Jor thin metallic film that is used as industrial and 
especially heat-resistant material on useful metallic substrates such as tung^eald moryMenut. 

(Prior art, and the correspondingjproblem) 
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To rival the method of using plates of precious metals that excel In heat.resi.iW, ,. 
spattermg me^ds, evaporation mefcods, elevating meuXnolS^c^tS ™ h M 
format™ metto* for the <h» film layers. As far as methods for'formtagto Snfflm S» M 6. 

(Puipose of the invention) 

This invention was made to rectify the weakpoints of the above-mentioned "former methods" Thi, 
invenfaon provides a method for the formation of thin metallic film, as heatresi^n S£? ' 
an high temperature strength tor the sake of improvmg tie ^ 

materials such as tungsten andi molybdenum, which are used in resistor dri£Z he^l^ents. 
(Means for solving the probletjis) 

This invention is a method for 'the formation of thin metallic film to be used on h»*t u . 

* is charactered by: applying! a mixture of a metallic 

mentioned metallic substrate, and after drying it is baked in an atmosphefe of 300^00 ^ees 
Celsius. And next, further baked in an atmosphere of areductive eas or an in«t«« ^ 
reductive gas at 50O-900 degrees Celsius. THs t^vS^^^S^^Z 
metallic or a metallic aUoy film having antioxidant properties to be JS^SSte^M 
A^|escnption concerning the details of this invention wiU be carried out 
Th&fotMationmembdr^^ 
^ut^ met^cresitoteMected^ 

abilrties asbase metal. The above-mentioned metallic resinates must bTchan^tlCe^ by 
undergomg heat-decompositionj at below 350 degrees Celsius y 
. ^ use of marketed products is acceptable as long as they are metallic resinates that are heat 

34 350 .J 8 "" ° ehim - 95 mentioned abov «- A solution^co^iSngSd 
neutoahzmg an organic acid with either ammonia or triethylamyne is added slowly SHXSm to 
a^soluton of a certain percentagf of a metallic chloride or nitrate solution oDv^Lte 
Next, the oily resinate is extracted into chloroform and washed in water Af^Sva^X^ 
carried out, and a metallic resinate is attained. ' ^ ^ evaporation is 

The above-mentioned organic acid utilized is selected from one of the foUowing- Neopentanate 
Neoheritariate,Neononanate,Nepdecanoate,N-heptana^ ... 
memetamcre^nateattaineda,^ 
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he^-decomposition at under 350 degrees Celsius, but it is all the more desirable because of A, f ♦ 
that any impurities that can be detrimental to the thin film orochiced are mr^vS t • ^ e ? Ct 

thickness and application of the thin film to be formed. However a film with a th;JJSl ™, ne 
urn can be attained by a single application, drying, and bX^^^S^' 
film by using a percentage of metamc ruinate &f 5^30% ' ™<m^aumrormtmn, 
It is possible to choose from a number of application methods for applying the mixture of the a Hi„«t^ 
metallic resinate and the organic solvent mentioned above to the s^a^ffVh^* £ ♦ Z 
£eseappli^ 

stamp method, the spray method, the dipping method, and the spin coating m^TsSk mtlod 
(i.e. application m part only, or full body application). -ppucaaon style 

After the above-mentioned application stage, drying takes place at- room temperature for 
approximate y 10 minutes. After this drying stage, baking takes place at 350 deo^ Celsius for 
Snr? elyl °^ S , ^ - ^ atmosphere of a reductive gas Jh L hXogen! ^ Sated at 

m^f ^fT C ^ ^ 1 ° minUtes for *"* borough tWormSlnto 

metal Doing this will produce the desired thin metallic film having anti-oxidation propertied 
excellent adhesion strength to the surface of the substrate properties and 

Embodiment 1 

A neutralized solution of ethylhexanoic acid and triethylamyne is made to react with a solution of 
platmum IV potassium chloridp at 40 degrees Celsius, and then extracted ir^Cfonn mis. 
it is washed in water and then evaporation is allowed to take place. A platinum TesinS fhe^dt 

ri SOl ^ n ° f I erpine01 * addBd t0 to P Iatinum to form a miSe InL miS is 

apphed to the surface of a tungsten substrate board (25.4mm x 25.4mm x 1 .2m^cSs)TSme 
screen-print application method, and allowed to dry at room temperature (20 degrees^ CdsS foMO 
minutes. Nex^tisbaked at 350 degrees Celsius for 10 mmutes^ 

hydrogen rt rs heated to 700 degrees Celsius for 10 minutes in an electric furnace. iTe SSI a 
t^sStard fibnthathaSa thickn6SS 0f 05um that has been formed on thetZofl 

The same resulting thin platinurn film formed on the surface of the tungsten board has beer. teste d f«r 
adhesive strength using the dipping adhesion method as well. It hasbefn c^ed^tno^ 
has taken place in correspondence to use of the dipping application method 

t,,„«T°V " m at ^ 0Sphere heated to 1000 Agrees Celsius for 30 minutes, surfaces of the 

ftmgsten board that were coated with the thin platinum film did not undergo oxidatio^ wMe^uAcT 
thatdidnothavemethmplatmum 8 on,w uria 

Embodiment 2 

embodiment was operated in tie same manner as in embodiment 1, except that in this embodiment 

tart tT^ -^ r X *, 1 - 2mm (thickness » » »< ^ ^ a tungsten s^uT 

I^'J^ ^° ?latmUm 51111 ^ formed 111 11118 embodiment as in embodiment andtne 
conespondmg results attained in this embodiment are also the same as the re^t^Sned t embodiment 



I 
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Embodiment 3 

chlonde solution, Indium potassium chloride solution, Iridium chloride sohto ^Ten^ '™ d !" m 
chtonde solution, rtntanium chloride solution, copper nitrate J^m^SSSSS 
nitrate solution, nickel chloride solution. Next, it is extracted into cM™£™ TvW solutl ? n ' J 
ajdevaporadon Js aUowed to take place. FiiSiy, ^1^^^^ P^T urn tSe ^ 
McAum reanate, mdnlm EutheniuIn ^ ^ or ^ 

A heat analysis has been carried out for the respective metallic resinates that were attained nhnv» n. 

EES*****-**"-****- ^^EEXX 
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^n^^,^ 611 ^ 101 ' Dib ^ bitol «™ used as organic acids and combined with the above- 
mentioned metallic resinates to form their respective uniform solutions. 

Embodiment 4 

^e Gold, Silver and Copper resinates of embodiment 3 are combined at a weight ratio of 92 5 -3 A 
10% solution of Terpineol is the* added and combined to this resinate. TOs.m^ is appS I to the 
surface of a tungsten substrate board with the screen-print application memod/aX^nE * «™ 

degrees Celsius for a further 10 minute* Then, in an atmosphere of hydrogen gas (Containing 
nitrogen gas 50%) it K heated tp!600 degrees Celsius for 10 minutesin an electfc tocTrhe result 

JESt^J2^ ™ T"* Co ^^on film that has a thickness ofS that^^ 
formed on the surface of the tungsten board. The same resulting thin Gold, Silver and Copper 
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combination film formed onlthe surface of the tungsten board has h^n tnB *^ * Ju . 

using the ^pingadhesioo method as well. It^T^^l^^Z^ 

correspondence to use of the taping application method Al™ wtT,^ 8 f pIace m 

600d eg ^Celsiusfor30m 

Silver and Copper combination film did not undergo oxidation, wbTsu^c^tSl J? * n l GoId ' 
mm Gold, Silver and Copper combination film coating ZZ^oS^. ** "* ^ 

Embodiment 5 

This embodiment was operated in the same manner as in embodiment 4 K~ta,«t^*u- 
molybdenum board (25.4mm x 25.4mm x 1.2mm mZTss^^^^'^Z^ 

SSSKEi^r* results attained * " embodiment ^ 8180 * -^Sb — i 

Embodiment 6 

?.^f . C n n ;? 0dimeDt 1116 metaIlic are used in the proportions shown below, and are applied dried 

baked in the same manner as in embodiment 1 . The results attained are the same as the reJ^atwZ' 

JESS. 1 6f ** test - * wel1 * * e oxidation 

[Types of metallic resinate, and thb proportions of] 

(1) Platinum resinate 90%: Rhjodium resinate 10% 

(2) Platinum resinate 85%: Gold resinate 15% 

(3) Platinum resinate 90%: Palladium resinate 10% 

(4) Platinum resinate 90%: Iridium resinate 10% 

(5) Platinum resinate 85%: Palladium resinate 10%: Ruthenium resinate 5% 

(6) Gold resinate 90%: Nickel B0% 

(7) Gold resinate 90%: Palladium resinate 10% 

(8) Platinum resinate 85%: Palladium resinate 10%: Copper resinate 5% 

(9) Platinum resinate 90%: Nicikel resinate 10% 
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Embodiment 7 

the results of the oxidation resistance test were no different 18 ^ and 

The effects of the inven^ n 

i 

IZtlfZ? i* 0 \ Utili ^ S PreCi0 ^ m * l> 811(1 metd ^ 88 base metal for the metallic resinate As shown 
^^P^^ clearly possess anti^tion properties Th^meS rtintteT 
uahzed, and with a small amount of organic solvent it is applied to the surfece of a meSlTc subZte 
fockmg m oxrdation-resistance, and then dried and baked. With this exSyla^ TaT^nveS 
process it is possible to produce a thin film that excels in anti-oxidation nm^vT iv convenient 
™™fromox^ 

m T 5 ° f , JUSt ^gP^ina high temperaturereductive gas aCZlS h is an 
mventon that greatly contnbutes toi the improvement of the development and kmZ> * ffc e tectolo^ 
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